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Untreated field

• potential to be the most destructive foliar disease
of soybean in the U.S.

• has caused significant yield losses worldwide.   
2003 yield losses in Brazil exceeded 5% of the 
annual production (Miles et al. 2003)

• Soybean rust resistant / tolerant cultivars unavailable

• Foliar fungicides require frequent applications and  
thus can add significantly to production costs.

In 2002:
• 355,000 U.S farms grew soybean
• 72.1 M acres of soybean were harvested
• 23% of harvested crops were soybean

USDA ERS

10% yield losses are possible in any U.S. soybean-growing 
region (Yang 1996).  Expected value of net economic 
losses will range from $640 M to $1.3 B in the first year 
of the pathogen’s establishment (USDA ERS April 2004).

Modeling as a Support 
Tool for Managing 
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Spores released from the 
Columbian infestation area on 
days before 30 August 2004  
were  blown westward over the 
Pacific Ocean by winds converging 
into the Equatorial Trough.

19 September

Spore Concentration (#/ha)

1 September 
Release Day #3
airborne viable spores

Some spores released from the 
Columbian infestation area on days 
between 30 August – 5 September 2004  
accumulated in the air above (many were 
killed by UV radiation exposure and 
washed out of the air by rain.
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On this date the spores that 
had been accumulating over 
Columbia began to be blown by 
winds converging into the remnants 
of Hurricane Francis which was 
centered over southeastern U.S.

Ivan

airborne viable sporesFrancis

19 September7 September 
Release Day #9

Remnants of Hurricane Francis

Hurricane Ivan

Ivan

airborne viable spores
Francis

19 September

Spore Concentration (#/ha)

8 September 
Release Day #10

Ivan

airborne viable spores

19 September

Spore Concentration (#/ha)

9 September 
Release Day #11

Ivan

airborne viable spores

19 September

Spore Concentration (#/ha)

10 September

The spores that started to 
converge into the remnants of 
Hurricane Francis were 
deposited in Central America.
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Once Hurricane Ivan moved 
west of Jamaica, airborne 
spores, mostly released 
between 6-9 Sept, were 
carried by converging winds 
around its eastern flank.
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Most of the spores in the air 
flows converging on Hurricane 
Ivan must have been washed 
out of the air into the Gulf of 
Mexico.
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Soybean Rust Activity Flow     
From Planning to Management
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1. Decision criteria for fungicide application

2. Web-based decision support system 

3. Predictive models 

4. SBR Surveillance and Monitoring Network

USDA Soybean Rust 
Response Plan
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Soybean pest 
survey, including 
SBR- MS, OH, VA, 
WI, PA, FL, IL, HI, TX
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Surveillance/Monitoring

• 5 components
– Sentinel program
– Industry surveys
– Mobile surveys
– NPDN data
– International monitoring

URL:  http://www.aphis.usda.gov/
Click on “Hot Issues” 
and then “Soybean 
Rust”
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1. Overwintering areas
2. Seasonal “Greening”
3. Transport pathways
4. Epidemic development
5. Economic assessment
6. Disease analogs for spread

Model Support for Soybean Rust 
Management in the 2005 Season
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Overwintering Potential of Leguminous Hosts
Probability for survival of overwintering hosts based on occurrence of temperatures greater 
than 28o F in a given year using  10-year daily climate data interpolated to a 10km2 resolution.
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The “Greening” of Soybean Rust Hosts 
in North America
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